Purpose -This purpose of this paper to examine how profit sharing depends on the underlying profitability of firms. More precisely, motivated by theoretical research on fair wages and unionized labor markets, profit sharing is estimated for six different profitability categories: positive, increasing, positive and increasing, negative, decreasing and negative or decreasing. Design/methodology/approach -The paper exploits a high-quality linked employer-employee data set covering the universe of Finnish workers and firms. Endogeneity of profitability and self-selection of firms in different profitability categories are accounted for by an instrumental variables approach. The panel-structure of the data is used to control for unobserved heterogeneity (spell and individual fixed effects). Findings -Profits are shared if firms are profitable or become more profitable. The wage-profit elasticity varies between 0.03 and 0.13 in such firms. However, profits are not shared if firms make losses or become less profitable. There is no downward wage adjustment. Research limitations/implications -Because of the instrumental variables approach the question of external validity arises. Further empirical research on profit sharing with an explicit focus on firm profitability is warranted. The results of the paper indicate a connection between rent sharing and wage rigidity, as suggested by union and fair wage theory. Originality/value -This is the first paper to consistently estimate the extent of profit sharing depending on the underlying profitability of firms. Keywords Profitability, Endogeneity, Wages, Instrumental variables, Profit sharing, Wage rigidity Paper type Research paper 1. Introduction A large body of literature quantifies the effect of firm profitability on wages. Evidence of that association has been found using industry-level data (e.g. Dickens and Katz, 1987; Blanchflower et al., 1996), firm-level data (van Reenen, 1996; Hildreth and Oswald, 1997; Long and Fang, 2012; Egger et al., 2013) and, to a lesser but growing extent, linked employer-employee data (Kramarz, 2003; Guertzgen, 2009; Rusinek and Rycx, 2013; Card et al., 2014)
Introduction
A large body of literature quantifies the effect of firm profitability on wages. Evidence of that association has been found using industry-level data (e.g. Dickens and Katz, 1987; Blanchflower et al., 1996) , firm-level data (van Reenen, 1996; Hildreth and Oswald, 1997; Long and Fang, 2012; Egger et al., 2013) and, to a lesser but growing extent, linked employer-employee data (Kramarz, 2003; Guertzgen, 2009; Rusinek and Rycx, 2013; Card et al., 2014) [1] .
The vast majority of these studies estimate profit sharing irrespective of the firms' underlying profitability. Thus, the documented effect of firm profitability on wages is the average effect of the firms exhibiting profitability; that is positive and increasing profitability, on the one hand, and decreasing or even negative profitability, on the other hand. The main finding of this literature is that profit sharing increases wages; more precisely, studies using linked microdata show the wage-profit elasticities to range from 0 to 0.06 (for a short overview, 2. Background and theoretical motivation 2.1 Background Finland is an interesting economy to study profit sharing mainly for two reasons. First, profit sharing is a common feature in the Finnish labor market. Second, the quality of register data is outstanding, having precise measures of several key variables.
Profit sharing can be formal or informal. Formal profit sharing refers to explicit pay schemes where at least a part of employee remuneration is tied to company performance. Generally this includes profit sharing plans (cash plans), employee stock ownership plans (deferred plans) and team incentive plans (Kato, 2016; Kruse, 1993; Jones and Kato, 1995; Hamilton et al., 2003) . According to the Fifth European Working Conditions Survey in 2010, about 23.6 percent of Finnish workers were covered by such an explicit profit sharing scheme, against the EU average of 12.5 percent (Eurofound, 2012) . This makes Finland the top user of profit sharing schemes in the EU, followed by France and Sweden. Several large economies such as the UK and Germany exhibit a slightly lower use of explicit profit sharing than the EU average [2] .
Besides explicit profit sharing, further types of pay-augmenting schemes such as incentiveand performance-related pay are common in Finland and have become increasingly popular (Kato and Kauhanen, 2018; Jones et al., 2017; Piekkola, 2005; Kauhanen and Piekkola, 2006) . According to Kauhanen and Napari (2012) there is substantial variation in how performance is measured in such pay schemes. Typical performance measures focus on profitability but also productivity, quality and (personal) development goals. Measurement takes place at various levels, ranging from the company level to the individual worker. Furthermore incentive pay is often determined on the basis of a combination of performance measures (Kauhanen and Napari, 2012) . As such, specific performance-related pay schemes can be seen as formal profit sharing while others are more informal.
Finally, profit sharing occurs also through bonus payments, pay increases (through collective bargaining), and other channels which do not require an explicit mechanism. This is also referred to as informal, respectively implicit profit sharing (Kato, 2016) .
As the main focus of the paper is on the effect of underlying firm profitability on employees' pay, a broad understanding of profit sharing is adopted. Thus we consider not only explicit but also implicit profit sharing [3] .
The substantial variation in profitability of Finnish firms makes the study of profit sharing in different profitability situations particularly interesting. During the period 2000-2012, Finland experienced expansionary periods as well as recessions, especially after the financial crisis, and several structural shocks (Statistics Finland, 2017) . Table I provides an overview of the entire Finnish private sector firm profitability measured by per-employee operating profits.
(1) (2) (3) (4) (5) (6) The columns describe the per-worker operating profits. The first column contains all data; the second, only positive profits; the third, only negative profits; and so on. The data are based on firm-year observations. The change in per-worker profit is calculated on a year-to-year basis. Thus there is, e.g., no information on whether profits increase or decrease in the year 2000. π/n is the per-worker operating profit divided by 100,000. Operating profits are defined as the operating margin minus other operating income. See the data section and Appendix 1 for more detailed descriptions Table I . Per-worker operating profit by category
The first row shows how firms are distributed over different profitability categories. Over the entire time span of the data, roughly 14 percent of all firms witness negative profits, while a large majority of firms realize positive profits (over 85 percent). Decreasing per-worker profits are approximately as common as increasing profits [4] . A total of almost 10 percent of firms are subject to both negative and decreasing profitability, while almost all firms with increasing per-worker profits also realize positive profits (93 percent). For all these categories, the second row of Table I reports a substantial variation in per-worker profits. The profitability in 100,000 euros varies from −0.274 in firms with negative profits to 0.385 in firms with positive and increasing per-worker profits. Firms with increasing profitability are over 2.5 times more profitable than those struggling with decreasing profitability. From this simple observation of data, the following two questions naturally arise: What is the extent of profit sharing that varies with the underlying profitability? Does any profit sharing occur if it implies losses for the workers?
Theoretical motivation
Economic theory suggests six different models explaining profit sharing: friction, risk sharing, human capital and turnover, incentive, bargaining and fairness (Long and Fang, 2012; Martins, 2009 ). All models predict a positive correlation between firm profitability and wages whereas only the latter two simultaneously imply wage rigidity.
In search theory, frictions in the labor market can lead to a positive wage-profit correlation as high productivity firms offer high wages to reduce search time and save search costs. The frictions alone, however, do not provide a rationale for the absence of wage adjustments in case of negative or decreasing profits (McLaughlin, 1994) . In risk sharing models, a part of the fixed wage is substituted by a variable profit sharing component (Weitzman, 1984 (Weitzman, , 1987 Bellmann and Möller, 2010) . Thereby firms are better able to align labor costs with fluctuations in the ability to pay which suggests higher wage flexibility. This type of model family is closely related to the concept of formal profit sharing. According to Kruse (1993 Kruse ( , 1996 , firms' motivations for (formal) profit sharing are often flexibility and productivity related. Human capital and labor turnover models indicate that firms engage in profit sharing in order to attract and retain highly qualified employees. While this high-road approach to worker relations suggests a positive wage-profit relationship it does not provide a rationale for wage rigidity (Kochan et al., 1993; Azfar and Danninger, 2001; Long and Fang, 2012) . The incentive model is related to the human capital and labor turnover argument. However, here the motivation behind profit sharing is not so much based on worker attraction and retention but on the behavioral effects of incentives (Weitzman and Kruse, 1990) . Profits are (explicitly) shared in order to encourage productivity-augmenting behavior such as worker cooperation, information sharing and peer monitoring. Similar to above, the incentive model suggests a positive wage-profit relation but has no implication for potential wage rigidity.
Unionization and wage bargaining are among the most often cited reasons for (implicit) profit sharing and are commonly held responsible for generating wage rigidity (Guertzgen, 2009; Rusinek and Rycx, 2013; Böckerman et al., 2007) . Unions transfer rents to the worker in times of high profitability and the bargained wage restricts firms to adjust wages downward in bad times (Martins, 2009; Arai and Heyman, 2009; Layard et al., 1991) . Finally, fair wage considerations suggest a positive wage-profit correlation as well as wage rigidity (Danthine and Kurmann, 2007, 2010; Koskela and Schöb, 2009) . Workers feel entitled to a fair share of the firm's profit but resist wage cuts in times of low or declining profitability (Kahneman et al., 1986; Clark and Oswald, 1996; Bewley, 1999; Bennmarker, 2003, 2007; Brown et al., 2008) .
The focus of this paper is on profit sharing under different profitability situations. Therefore, the latter two model families, wage bargaining and fair wages, are particularly interesting because they suggest a connection between profit sharing and wage rigidity. Along the profitability categories presented in Table I , the theoretical considerations just discussed allow to deduct the following. As the profits increase over time, a positive effect on wages can be expected because employees try to obtain their fair share of profits. However, as the profits decrease, one might expect no effect (or even a negative effect) since employees try to resist wage cuts. In the same spirit, the categories of positive and negative profits are used. Firms' profits turn negative (or positive) only temporarily, that is, for one period. Nevertheless, this might induce management to try to adjust wage costs. If the fair wage theory holds, one can expect no effect or a smaller effect on wages in case of negative profits. The following categories are used to determine profit sharing and wage rigidity at the outer ends: positive and increasing profits and negative and decreasing profits. The difference between these two categories should be larger than between any other. This paper follows Egger et al. (2013) and Strifler and Beissinger (2016) , who consider firm profitability, that is, per-worker profits, central to employee wage considerations. The fairness of a wage offer is judged by firms' profitability. The stylized wage equation can be written as:
An increase in per-worker profits π/n is reflected in wages w. However, the opposite does not necessarily hold: as π decreases, firms rely on layoffs, leading to a simultaneous decrease in n, ultimately leaving wages unchanged. ω includes the basic wage-setting model variables, such as earning opportunities outside the firm, employment rate and unemployment benefits.
Data and empirical strategy 3.1 Data description
The data used in this study cover all the private sector employees and firms in Finland from 2000 to 2012. The employee information used is gathered mainly from the employment register and a wage structure survey. Firm information comes from the business register and balance sheet panel. All microdata are from Statistics Finland. Employees are linked to their employer through a unique firm identifier. With few exceptions, almost all data are register data. For the construction of instruments, the Finnish Customs trade data are linked to firm data. The data on bilateral exchange rates are from the ECB Statistical Data Warehouse, and the data on oil prices are from (www.investing.com).
Only full-time employees working for more than 35 hours per week are considered for analysis [5] . The lowest and highest percentile of wage and profit distribution are excluded. Similarly, firms with less than two employees are excluded. This leaves a total of over 1m employees from almost 20,000 firms. In total, the study considers 1.5 munique worker-firm combinations or spells and over 5m observations. The high quality of data enables the precise measure of worker and firm characteristics. The employment history of individuals can be traced back to 1970, thus providing detailed information on the work experience of most of the population. The local unemployment for 70 different regions is calculated and linked to the workers' place of residence. The study uses the detailed firm equity and assets data and financial figures.
Wage data are from the annual tax as well as wage structure statistics. The latter draw on information from the last quarter of each year. The main wage measure is (log) total earnings per hour based on the total time worked, including multiple pay supplements, fringe benefits, and performance and achievement-based pay components [6] . Several pay components such as overtime pay and shift bonuses are separately available in the data which provides the basis for extensive robustness checks.
The profit measure used for analysis is operating profits. It is calculated as the operating margin minus other operating income. Operating margin is defined as the firm's operating result excluding the financial items, taxes and depreciation [7] . Operating profits are chosen as the profit measure for the following reasons. Since the profit measure is based on the firm's operating margin, it measures the firm's performance at its core activities. In addition, because it forms the basis of potential profit sharing, the employers and employees are likely to have some basic knowledge on the firm's operating profit, for example, whether it is increasing or decreasing. Furthermore, because the financial items, taxes and extraordinary items such as the sale of fixed assets are not included, the operating profits are also a measure to which the workers directly contribute to [8] . Since the regular weekly working hours data have been collected, the number of full-time equivalent employees in each firm is available. Along with the register data, the financial statements panel data enable the precise measure of profits per ( full-time) worker.
Finally, the trade data set obtained from Finnish Customs contains detailed information on the origin and destination of imports and exports. Moreover, it reports the details of product types traded based on the Standard International Trade Classification (SITC) [9] . This data set provides the basis for the instruments presented in detail in Section 3.4.
Basic strategy: subsample fixed effects
The theoretical wage equation from Equation (1) can be re-written as the following empirical specification based on Abowd et al. (1999) :
Workers, indexed by i ¼ 1, ..., N, are observed once a year, t ¼ 1, ..., T in firm j ¼ 1, ..., J. Function j(i, t) maps worker i to firm j in year t. The dependent variable w it is the log hourly pre-tax wages and the main regressor of interest P jði;tÞt is the yearly per-worker operating profit [10] . y j(i,t)t and x it are respectively the time-variant observable firm-and worker-level covariates, and α i and ϕ j are the corresponding observable and unobservable time-invariant variables. Because the unobserved characteristics are correlated with the per-worker profits, the data panel structure is exploited to control for the time-invariant individual-and firmlevel heterogeneity [11] . Fixed effects models are estimated for different categories of firm profitability, and the results are presented in Section 4.1. Following Martins (2009) and Arai and Heyman (2009) , the effect of the per-worker profits on wages is estimated separately for firms with increasing and decreasing profits [12] . Furthermore the analysis is extended to the categories of positive, negative, positive and increasing and negative and decreasing profitability. Based on the theoretical considerations and the substantial variation in firm profitability as shown in Table I significant differences in profit sharing between the respective categories is expected [13] .
This basic strategy leaves two major obstacles unaddressed: the endogeneity of firm profitability, and the construction of subsamples based on the endogenous regressor. In other words, the endogeneity of per-worker profits within and between the different profitability categories is neglected.
3.3 Augmented strategy: interaction instrumental variable fixed effects Endogeneity of firm profitability leads to biased estimations of profit sharing. The accounting relationship between wages and profits can lead to underestimation of the effect. The literature shows two typical ways to approach this problem: quasi-rents or value added are calculated and used in the estimation (see Abowd and Lemieux, 1993; van Reenen, 1996; and, more recently, Guertzgen, 2009) , and, when possible, the profits are instrumented (see Abowd and Lemieux, 1993; Blanchflower et al., 1996; Estevao and Tevlin, 2003; and, more recently, Martins, 2009; Arai and Heyman, 2009; Rusinek and Rycx, 2013; Card et al., 2014) .
From the specification of Equation (2), the instrumentation of the per-worker profits allows for consistent estimation of profit sharing independent of the underlying firm profitability. However, what is much more challenging is to obtain consistent results separately for firms in different profitability categories. In the literature of instrumenting profits, only Martins (2009) and Arai and Heyman (2009) focus on firms with increasing as well as decreasing profitability through sample splitting [14] . Thus, the authors can account for the endogeneity of firm profits in each category, but fall short of accounting for the between-category endogeneity. It is likely that firms select themselves into the different profit categories -this depends on the market and also on the firm's decisions whether profits are positive or negative, respectively increasing or decreasing. In other words, it is very problematic to split the data into subsamples based on the endogenous regressor and expect to account for profit endogeneity in its entirety (Heckman, 1979) .
The solution to the problem of sample selection (between-category endogeneity) lies in the slight change of specification from Equation (2). Instead of splitting the data by (endogenous) profit category, the interaction of the per-worker profits with a dummy, indicating the respective profit category, is added to Equation (2): As for the main regressors of interest, for instance, γ 1, 1 represents the effect of per-worker profits on wages for firms with positive profits and γ 1, 1 +γ 2, 1 denotes the effect for firms with negative profits (also see Table II ) [15] . In addition to the interaction term, the dummy itself is added to the specification. This allows for the wage equation to have a different intercept in the respective profitability categories.
Similar to the basic strategy this augmented strategy builds on the theoretical rationale of union and fair wage theory. As pointed out in Section 2.2, theoretical research indicates that profit sharing varies with the underlying profitability in a systematic way: positive and increasing profitability reflect in wage increases whereas negative and decreasing profitability leave wages unaffected. The functional form of the augmented strategy allows for the consistent estimation of profit sharing in fortunate times as well as the potential wage rigidity in unfortunate times. However, in contrast to Equation (2), the major challenge is the number of endogenous variables; it is not one, but three. 
Instruments
Finland is a small open economy at the periphery of the EU and the Eurozone. Based on exchange rates and the world oil price the following four instruments enable the IV estimation of Equation (3). In the spirit of Hashmi (2013), the standardized trade-weighted exchange rates for import and export are determined at the firm level, and not at the industry level. The trade weights are calculated from the base year 2000 ( first year in the data) with the trade of 26 countries outside the Eurozone [16] . For the first instrument the trade weights are defined as country specific imports as share of outside Eurozone imports calculated from the CIF-value (cost-insurance-freight) before taxation. For the second instrument the trade weights are defined as country specific exports as share of outside Eurozone exports based on the FOBvalue ( free-on-board) before taxation. The country specific trade weights are interacted with the respective bilateral exchange rate, obtained from the Statistical Data Warehouse of the ECB [17] . Ultimately, standardization takes place through the division of average over time. The first instrument is thus given by:
n¼1 Import share firm j;country n;t¼1 Â Currency country n=EUR
Similarly, the second instrument is given by replacing the import shares with the export shares in Equation (4). As the trade shares in both instruments are taken from the base year 2000 (t ¼ 1), the instruments grow weaker from year to year as the actual trade shares change over time. The trade shares differ on the import and export sides, which enables the construction of two instruments from the bilateral exchange rates. Changes in the exchange rate exogenously impact the cost (through imports) and earnings (through exports) sides and ultimately the profitability of the firm. The instruments should have no other impact on wages since the only variation over time comes from changes in the macro-level bilateral exchange rates of the Euro against 26 other currencies[18].
The third and fourth instruments are built by combining the instruments used by Martins (2009) and Blanchflower et al. (1996) . Martins (2009) uses Escudo's nominal effective exchange rate interacted with the share of exports in total sales [19] . Blanchflower et al. (1996) use the industry-level energy costs and rely especially on oil price fluctuations. Because the detailed trade data used for the construction of the first two instruments also contain information on the type of products traded, the oil import and export shares are calculated. More precisely, the average share of oil imports outside the EU in the total costs and the average share of oil exports outside the EU in the total revenue are determined at the firm level and interacted with the standardized world oil price.
Oil trade refers to products in division 33 of the SITC, which includes petroleum, petroleum products and related materials. The share of oil imports in the total costs, as well as the share of oil exports in the revenue, is averaged over time, leading to an increase in observations, but this ensures that the only time variation of the instrument comes from changes in the oil price. Oil price refers to the yearly crude oil futures of the West Texas Intermediate type traded at the NYMEX (OTC) [20] . Focus on outside EU trade lowers the number of observations but increases the quality of instruments. Similarly to the first two instruments, oil price is standardized by dividing it by its own average. The third instrument is thus given by:
t¼1 Share of oil imports among costs firm j;t T ¼ 13
Replacing the cost share of oil imports by the revenue share of oil exports in Equation (5) yields the fourth instrument. Average oil imports (costs) and exports (revenue) differ, which enables the construction of two instruments from the oil price.
Similarly to above, instruments 3 and 4 rely on fluctuations of an (exogenous) aggregate variable. Changes in the oil price exogenously impact the cost (through imports) and earnings (through exports) sides of the firm, and thus its profitability. Again, the instruments should have no other impact on wages, because the only variation over time comes from changes in the world oil price[21], [22] .
Results

Basic strategy: subsample fixed effects
This section reports the results on profit sharing based on fixed effects estimations. The specification in Equation (2) follows the majority of the rent sharing literature based on linked data; for e.g. see Martins (2009 ) or Card et al. (2014 . Detailed time-variant worker and firm characteristics are used as control variables:
it cþEducation it w þWhite collar it f þ Log unemployment it uþLag log total assets j i;t ð Þt t þLag equity ratio jði;tÞt s þLag debt equity ratio j i;t ð Þt r þLag relative indebtedness j i;t ð Þt xþ e it :
The most notable differences from the literature are the following: first, tenure is not included in the specification because of the high quality of work history data. The data of number of months worked per year are available from 1975 onwards, implying that in the spell estimation, experience and tenure are (almost) perfectly correlated. Second, instead of log number of workers, the log total assets is used as measure of firm size [23] . The reason for this is that the number of workers is already considered for the main regressor of interest, firm profitability. Third, more firm controls than typical in the literature are used since access to the financial statements panel allows for controlling the important capital and financial figures that are likely to affect wages. Especially, the equity ratio, which also works as a time-variant proxy for the capital intensity of firms, controls for assortative matching. A certain level of exogeneity can be obtained by using the first lag of these variables. Finally, note that the local unemployment rate is measured for over 70 different regions in Finland, matching the workers' respective places of residence. This not only represents high-quality regional control, but also captures the business cycle effect on wages lagged by one to two periods (Blanchflower and Oswald, 1996) . The set of control variables remains unchanged when estimated by the basic as well as the augmented strategy in Section 4.2. Results from basic individual and firm fixed effects are shown in Appendix 2 and results from subsample IV fixed effects in Appendix 4. In order to directly control for both time-invariant individual-and firm-level heterogeneity, results from spell fixed effects are reported in Table III . This accounts for unobserved worker differences as well as the potentially systematic sorting of workers across firms. Robust standard errors clustered at the firm level are calculated.
We find clear evidence on profit sharing in firms with positive, increasing, and positive and increasing profits; see columns 2, 6 and 7. The coefficient is largest in the latter category. Wages increase by 1.6 percent if the per-worker profits increase by 100,000 euros. This is intuitive as the most profitable firms are part of that category. The mean wage-profitability elasticity in these categories ranges from 0.004 to 0.006 [24] .
Negative and insignificant results in columns 3 and 4 suggest that no downward adjustment of wages takes place in case firms realize negative profits. This indicates that wages do not move with profits if it leads to wage cuts; this implies wage rigidity. In column 5, firms with decreasing profits show a positive (and significant) effect, although it is smaller than in firms with increasing profits. The respective mean elasticity (0.002) is less than half the size of the elasticity in firms with increasing profitability. Thus, downward wage adjustments appear to be more sluggish than upward adjustments. As shown in Table AII , results from individual and firm fixed effects are similar. In fact, firm fixed effects estimation leads to a negative and significant coefficient for firms with decreasing profits per worker. This indicates, even more so than the above results, that deterioration of profitability does not lead to wage cuts.
To conclude, the results on profit sharing are robust to model estimations using different fixed effects methods. Thus, profit sharing cannot be explained by individual-or firm-level heterogeneity and might be a typical feature of the Finnish labor market. Evidence on wage rigidity is somewhat more mixed [25] . However, when the profit category is considered, there is no downward adjustment at all, or the adjustment is smaller than upward adjustments. Since the endogeneity of firm profitability (within-and between-category endogeneity) is not accounted for, the results need to be interpreted with caution. The accounting relationship between wages and profits suggests that profit sharing is underestimated, especially in firms with good profitability.
Augmented strategy: interaction IV fixed effects
This section examines the profit sharing based on IV fixed effects estimation of the interaction specification presented in Section 3.3. Profit endogeneity is entirely accounted for. The estimation is based on the set of control variables depicted in Equation (6): experience and its squared, level of education, and a white-collar dummy are worker controls. The first lag of log total assets, equity ratio, debt equity ratio and relative indebtedness are firm controls. Regional control is the log local unemployment rate.
Estimation of Equation (3) by IV spell fixed effects represents the most preferred identification strategy. It controls for the endogeneity of profits within and between the profit categories, the time-invariant individual-and firm-level heterogeneity as well as the time-variant worker and firm characteristics used as controls. Moreover, this allows for the calculation of robust standard errors clustered at the firm level [26] . The results for the first stage are presented in columns 1-3 in Table AVIII The columns give the per-worker operating profits. The first column contains all data; the second, only positive profits; the third, only negative profits; and so on. Worker controls are experience and its squared, level of education, and a white-collar dummy. The firm controls are the first lag of log total assets as measure of firm size, equity ratio, debt equity ratio, and relative indebtedness. Regional control is the log local unemployment rate. The dependent variable is the log hourly wage. π/n is the per-worker operating profit divided by 100,000. Robust standard errors clustered at the firm level are in parentheses. *p o 0.10; **p o0.05; ***p o0.01 Table III . Effect of profits on wages: results from spell fixed effects estimation R 2 measures the variation in the endogenous regressor explained by the instruments. It varies between 0.04 and 0.23, which is quite substantial. Following Staiger and Stock (1997) and Cameron and Trivedi (2005) , who suggest a threshold value of 10 for the F-statistic to indicate a weak instrument, no such problem occurs when the SWF varies between 11.23 and 768.9. Significant results for the profit category dummy indicate considerable endogeneity between the different categories of profitability (self-selection). This confirms the preference of the augmented strategy of Equation (3) over the mere IV estimation of Equation (2) for different subsamples. In comparison to the first stage results of the individual fixed effect estimation (see columns 4-6 in Table AVIII) , clustering the standard errors at the firm level leads to substantially larger standard errors. This renders several coefficients insignificant. Table IV presents the second-stage results. More precisely, it contains the estimates for firms with positive and negative profits, firms with increasing and decreasing profits and firms with positive and increasing and negative or decreasing profits, respectively. The coefficient in the first row (i.e. γ 1 from Equation (3)) indicates statistically significant profit sharing for firms with positive, increasing, and positive and increasing profits. A rise in per-worker profits by 100,000 leads to an increase in hourly wages by between 13.8 and 18.2 percent. This amounts to an almost 9-to 15-fold increase in estimates compared to Table III . The respective mean wage-profitability elasticities (of γ 1 ) reported in the table range from 0.06 to 0.08, indicating an increase by a factor of 10 to almost 20 [27] . First, the wages and profits accounting relationship leads to a severe underestimation of profit sharing, and, second, the profitability of a firm is decisive for the extent of profit sharing.
The increase in profit sharing due to instrumentation is at the upper end of what is typically found in the literature that either falls short of controlling for the self-selection of firms (between-category endogeneity) or estimates the mean profit sharing effect over all the profitability categories. Table AVIII . The endogenous variable is log hourly wages as defined in Section 3.1 and Appendix 1. π/n measures per-worker profits in 100,000 Euros. *p o0.10; **po 0.05; ***po 0.01 The impact of per-worker profits on wages for firms with negative, decreasing and negative or decreasing profits are given by the sum of rows 1 and 2, rows 1 and 4, and rows 1 and 6 (or γ 1 +γ 2 ), respectively. As the coefficients for all three interaction terms are throughout negative and significant, downward wage adjustment is throughout smaller to non-existent. According to the test statistics of the null hypothesis (H 0 : γ 1 +γ 2 ¼ 0) reported in the last two rows of Table  IV , the null in columns 2 and 3 cannot be rejected. There is no significant effect of per-worker profits on wages in firms with decreasing, and negative or decreasing profitability. In case of negative profits, the coefficient becomes even negative. The respective mean elasticities are more than ten times smaller compared to the corresponding favorable profitability category. There is clear evidence of missing downward wage adjustments with the per-worker profits.
Since Equation (3) is overidentified -there are three endogenous regressors and four instruments -we can check whether the instruments are uncorrelated with the residuals. Thus, the exogeneity and, hence, the validity of the instruments are tested (Hansen, 1982) . The third and fourth rows in the lower half of Table IV contain Hansen's J statistic, which is asymptotically χ 2 (1) distributed because the number of overidentifying restrictions is 4−3 ¼ 1, and its respective p-value. Because p W0.05 in all three columns, the null hypothesis that the residuals and instruments are uncorrelated is not rejected, and we can conclude that the overidentifying restriction is valid.
Although the set of instruments presented above allows for the consistent estimation of Equation (3) and captures the endogeneity of profits entirely, it raises the question of external validity. The number of firms in Finland engaged in oil trade (SITC division 33) is indeed limited, leading to a substantial drop in observations. Therefore, and for the sake of comparability with Arai and Heyman (2009) and Martins (2009) , the IV fixed effects estimation results of the split subsamples are reported in 7.4, although this leaves self-selection unaddressed. Moreover, 7.5 elaborates more on external validity: a comparison of the pooled OLS estimates based on the whole sample and the one used above in the interaction IV estimations suggests sufficient reason to expect the results to hold beyond oil trading companies.
Robustness
In order to test the robustness of the results, the most preferred identification strategy (interaction IV spell fixed effects; Table IV ) is modified in several ways. Special attention is given to the measure of pay and firm size. Although the hourly wages considered above represent a measure of pay that is already independent of the amount of time worked, specific data on overtime pay and shift surcharges are used. Firms subject to an increase in demand for their products are likely to adjust labor on the intensive margin first, that is increase overtime, instead of hiring new employees. The latter involves potentially expensive hiring costs, as well as firing costs if the demand drops again. Because of surcharges on overtime work and extra shifts, the hourly wage of employees will necessarily increase. Obviously, the surge in demand will simultaneously lead to an increase in profits, and ultimately to the correlation between the per-worker profits and wages. In general, firms might engage in profit sharing through different types of bonus payments and extra pay, which may affect the respective wage measures differently. This warrants robustness checks with regard to the different measures of the dependent variable.
The wage measures available in the data for this are the monthly wages minus overtime pay, and monthly wages minus night, weekend and shift surcharges [28] . Similarly, the natural log is used in the estimations, allowing for the coefficients to be read as semi-elasticities. The first-stage results of all the robustness checks are reported in Tables AIX and AX in Appendix 6; since they are similar to Table AIX, they are not discussed separately. Table V reports the second-stage results of the IV spell fixed effects estimations of Equation (3) with log monthly wages minus overtime pay as a dependent variable in columns 1 to 3. As expected, the coefficients are smaller than in Table IV . In fact, only the coefficient in the first column is statistically different from zero at the 10 percent level, indicating profit sharing in firms with positive profits. The standard errors remain roughly similar, indicating that overtime pay is partly responsible for the evidence on profit sharing. As regards downward adjustments of wages, columns 2 and 3 report zero downward wage adjustments, while the coefficient (γ 1 +γ 2 ) in column 1 is even negative and significant, as in the main results.
As further robustness check, columns 4-6 in Table V report the second-stage results of IV spell fixed effects estimations of Equation (3) with the log monthly wages minus shift surcharges as dependent variable. In contrast to the correction for overtime pay, the results are similar to Table IV , and profit sharing is more pronounced in firms with positive, increasing and positive and increasing profits. Evidence on downward wage rigidity is found in all the three columns: the null hypothesis of γ 1 +γ 2 ¼ 0 cannot be rejected. When both robustness checks are taken together, evidence on profit sharing is somewhat mixed. It seems to be partly driven by overtime. The results on wage rigidity, however, remain virtually unchanged.
As a final robustness check, the first lag of log revenue is added as a second proxy for firm size; for e.g. see Martins (2009) . Columns 7-9 in Table V report the second-stage results. In all columns, profit sharing is now even more pronounced than in the second robustness check (columns 4-6) and the main results in Table IV . Wages increase by almost 25 percent in firms with increasing per-worker profits, which amounts to a mean wage-profitability elasticity of almost 0.11 (see the seventh row in the lower half of the table). This clearly strengthens the main result of the paper that profit sharing is much stronger if firms can afford it.
Evidence of downward wage rigidity, as denoted by the sum of the coefficient in the first row and the interaction term, remains almost unchanged compared to Section 4.2. Especially, in columns 8 and 9, the mean wage-profitability elasticities are over 10 times smaller and the null hypothesis that there is no effect on wages cannot be rejected. Overall, it can be concluded that the results on profit sharing are quite robust toward different wage measures. The results on downward wage rigidity are very robust. Controlling for firm size also through revenue leads to even stronger results on profit sharing. The profitability situation of the firm determines the extent of profit sharing.
Conclusions
Virtually, the entire empirical literature on profit sharing studies the effect of the per-worker profits on wages in the average firm. This means that profit sharing is estimated irrespective of the underlying profitability. Thus, little is known about the extent of profit sharing in the different profitability situations. From a theoretical perspective, market frictions, labor turnover, risk sharing, incentive models, union bargaining and fair wages suggest a positive connection between firm profitability and wages. Profit sharing is much more likely to be pronounced if the firm can afford it, i.e. if profitability is high. In case of losses, however, predictions of the theories diverge. While the first four suggest downward wage adjustments along deteriorating profitability the latter two argue that workers might resist the firms' attempts to share those losses.
The main reason for the little empirical evidence on the wage-profit relationship under different profitability situations is profit endogeneity. While it is already complicated to account for profit endogeneity when estimating the (average) effect of profit sharing, it is Notes: See Table IV . Columns 1-3: the endogenous variable is the log monthly wages minus overtime pay. Columns 4-6: the endogenous variable is the log monthly wages minus shift surcharges. Columns 7-9: the endogenous variable is the log hourly wage. The first lag of log revenue is added as a second control for firm size.
*p o 0.10; **p o0.05; ***p o0.01 Table V . Robustness: IV spell FE I -second stage much more complex to estimate how the extent of profit sharing varies with the underlying profitability. Firms' decisions co-determine their results, for example, whether profits increase or decrease, and thus make the endogeneity problem twofold: the endogeneity within and between the profitability categories has to be accounted for. This is the first study to fully resolve that problem. The effect of firms' profitability on wages is consistently estimated for the following profitability categories: positive, increasing, positive and increasing, negative, decreasing and negative or decreasing. A large linked employer-employee data set containing all the private sector employees and firms of the Finnish labor market from 2000 to 2012 is used. International trade data taken from Finnish Customs allow for the construction of several instruments in order to fully account for within-and between-category endogeneity. More precisely, consistent estimation can be achieved through an identification strategy, where three endogenous variables are instrumented by the following four instruments: two firm-level trade-weighted exchange rates -one on imports and the other on exports -and two world oil price interaction variablesone based on the average share of oil imports in total costs and the other based on the average share of oil exports in revenue. SWF are calculated to test for weak instruments and tests of overidentifying restrictions are performed to assess the validity of the instruments.
Study results show a large variation in the extent of profit sharing. Profit sharing strongly depends on the firms' underlying profitability. The mean wage-profitability elasticities range from 0.03 to 0.13, with the midpoint around 0.06-0.08 in firms that are profitable or show increasing profits. This is above the results reported for the average firm in the relevant literature based on linked data. On the contrary, for firms that are not profitable or show decreasing profits, profit sharing is practically non-existent. That is, there is no downward wage adjustment in case of diminishing profitability. These results can be interpreted as empirical evidence for the unionization and fair wage theory model assumptions suggesting a close connection between rent sharing and wage rigidity.
As such, however, they stand opposed to the predictions of labor market frictions, turnover, incentive and risk sharing theories. Workers benefit from good firm profitability but apparently remain unaffected by bad profitability. A potential key ingredient to that result is the broad understanding of profit sharing adopted in the paper which includes formal sharing schemes as well as informal profit sharing. While formal profit sharing schemes are often explicitly motivated by risk sharing and incentive arguments, informal profit sharing is influenced by many more factors as it can even extend to regular pay increases. The findings nevertheless underline the potential importance of underlying firm profitability on profit sharing. Further analysis, especially with an explicit focus on formal profit sharing and the wage-profit elasticity is warranted. As fair wage considerations impact on the degree of wage rigidity and rent sharing primarily through worker motivation and effort, their interaction with explicit profit sharing schemes is an interesting avenue for both, theoretical as well as empirical research.
Notes
1. Some recent papers using linked data relate rent sharing directly to wage dispersion. As such, profit sharing can be seen as a firm-level driver of labor market inequality (see e.g. Barth et al., 2016; Card et al., 2018) .
2. For a more detailed overview over explicit profit sharing in Finland (see e.g. Jones et al., 2012; Sweins et al., 2009; Kauhanen and Piekkola, 2006) , for a comparison to other European countries (see e.g. Lowitzsch et al., 2014; Poutsma et al., 2006; Pendleton et al., 2002) . Pehkonen et al. (2017) provide descriptive evidence on wages, firm characteristics and profit sharing scheme adoption in the Finnish labor market.
3. Such a broad understanding is common in the literature quantifying the wage-profit relationship (see e.g. Arai and Heyman, 2009; Martins, 2009; Card et al., 2014) . While this broad understanding is also referred to as rent sharing, the focus in the rent sharing literature is not exclusively on profit but also on output, revenue (sales) or value added (Card et al., 2018) .
4. The change in per-worker profit is calculated on a year-to-year basis. This implies that there is no information available on whether profits increase or decrease in the year 2000 as well as for the years in which firms (re)enter the panel.
5. Working hours data are based on working contracts and collective agreements, not actual hours worked.
6. Please see Appendix 1 for a detailed description.
7. Please see Appendix 1 for more details.
8. This is important from the fair wage perspective, as employees choose a wage reference that they are entitled to (Kahneman et al., 1986) .
9. Officially, the product classification follows the Combined Nomenclature, which can be matched to the SITC based on EU Regulation No. 2015/1754, Annex I to EEC No. 2658/87.
10. The per-worker profit is divided by 10,000 for easy exposition.
11. For a short discussion of the estimation of Equation (2) by pooled ordinary least squares (POLS) (see Appendix 5); it allows for the estimation of time-invariant covariates.
12. A firm is identified as having increasing (decreasing) profits if its profits increase (decrease) from one year to the next. The first year is excluded because the change in profits from the previous year is unknown.
13. All categories of firm profitability are identified before de-meaning. Therefore fixed effects estimation controls for time-invariant heterogeneity, leaving the respective categories unchanged.
14. In principle, both papers estimate instrumental variable (IV ) fixed-effects models, where the data are split according to profitability categories, as in Section 4.1.
15. At k ¼ 3, γ 1 reports the effect of positive and increasing profitability while γ 1 +γ 2 reports the effect of negative or decreasing profitability. More precisely, this includes firms with negative and decreasing, negative and increasing, and positive and decreasing profitability. Thus, all firms in any profitability category are included in the estimation and self-selection; that is betweencategory endogeneity is fully addressed. In an earlier version of this paper, γ 1 +γ 2 directly measured the effect of negative and decreasing profitability at the expense of consistency. I am grateful to Pekka Ilmakunnas for this valuable comment.
16. These countries include Australia, Brazil, Canada, Switzerland, China, Czech Republic, Denmark, Great Britain, Hong Kong, Croatia, Hungary, Indonesia, India, Japan, South Korea, Mexico, Norway, New Zealand, Poland, Romania, Russia, Sweden, Singapore, Turkey, Taiwan, and the USA. Several EU member countries that joined the Eurozone toward the end or after the time span covered in the data, or that did not join at all, were not included; e.g. Estonia, Latvia, Lithuania, and Bulgaria. Although some of the countries did not take part even in the ERM II schedule, the value of their currency varies 1:1 with the euro, which is why they were not considered.
sdw.ecb.europa.eu (accessed April 8, 2016).
18. For the sake of comparison, the IV fixed effects model results based on the subsamples from Section 3.2 are presented in Appendix 4. Instrumentation is based on the two instruments just discussed.
19. The data set that the author used covers Portugal for the years 1990-1996, that is, before the country joined the Eurozone in 1999.
20. The data are obtained from www.investing.com/commodities/crude-oil-historical-data (accessed April 7, 2016).
21. It is unlikely that the instruments had a direct effect on wage-setting considerations because inflation was quite stable and low over the time period covered by the data. According to Statistics Finland, the average inflation based on the Consumer Price Index was below 2 percent for the years 2000-2012.
22. As the second set of instruments is confined to firms engaged in oil trade, a potential threat to exogeneity poses the fact that firms in that sector are similar to each other. If the instruments affected similar firms similarly, they could in turn affect wages through workers' outside option (Carlsson et al., 2016) . However, in the present context the instruments work on the cost as well as earnings sides of the single firm. While a positive price shock is beneficial on the earnings side it is detrimental on the cost side. As firms differ in their imports and exports, and costs and revenue, firms are affected differently by changes in the world oil price. As a consequence the instrument should not affect on wages through workers' outside option. Furthermore, local unemployment, which is an important ingredient in the worker's outside option, is used as a control. I am grateful to Oskar Nordström Skans for commenting on that potential problem.
23. As a robustness check, the log total sales are also included as a second measure (See Section 5).
24. The mean elasticity in the log-level regression is the product of the coefficient and mean of the regressor reported in the table. 25. For a more detailed discussion on wage rigidity in the Finnish context (see Obstbaum and Vanhala, 2016; Böckerman et al., 2007 Böckerman et al., , 2010 .
26. Please see Appendix 3 for results from IV individual fixed effects estimation.
27. As mentioned above, the mean wage-profitability elasticities are given by the product of the coefficient and mean of the regressor, which are also reported in the Experience and tenure are measured in years, with three levels of education based on ISCED 1997 classification. Swedish is the dummy referring to mother tongue, with Finnish as default. Profits per full-time worker are measured on yearly basis divided by 10,000. n refers to number of worker-firm-year observations. With very few exceptions, the individual-, firm-and spell-level figures are very similar The baseline wage measure is total earnings based on total hours worked. This includes earnings from regular hours, extra work as well as overtime work. Furthermore, the following items are included: task and skill-specific supplements; supplements based on location and workplace conditions; performance and achievement-based pay components; shift supplements; fringe benefits; compensation for being on call or urgent work; other irregularly paid supplements; pay for working hours not worked. For monthly salary recipients, earnings per hour are obtained by division through hours worked[29]:
• Log monthly wages minus overtime pay: used as robustness check.
Total monthly earnings (including all supplements as above) minus pay for overtime and extra work.
• Log monthly wages minus shift surcharges: used as robustness check.
Total monthly earnings (including all supplements as above) minus shift surcharges such as e.g. night, evening, weekend and holiday shifts.
Profit measure is from the balance sheet panel Operating profits ¼ operating margin -other operating income. Operating margin is the firm's operating result excluding financial items, taxes and depreciation.
Profits per worker (π/n) p=n
Operating profits Number of fullÀtime equivalent employees Â 1 Â 10 À5 :
Worker characteristics Gender, age, and mother tongue are from the population register. Mother tongue has three categories (Finnish, Swedish, others). Experience and its square: years of employment based on the employment register. This data go back to 1975, implying that there is precise information for a large part of employees. Tenure and its square: years of employment at the firm based on the employment register. Field of education: ten categories based on ISCED 1997 classification (General programmes; Education; Humanities and Arts; Social Sciences; Business and Law; Natural Sciences; Engineering; Manufacturing and Construction; Agriculture; Health and Welfare; Services; Others). Level of education: Three levels of education based on ISCED 1997 classification (Basic education; Secondary degree; Tertiary degree). Form of payment: two categories (monthly ¼ 1; hourly ¼ 0). Blue-collar and white-collar affiliation is based on the payment form dummy.
Firm characteristics
Log total assets: main control for firm size. Equity ratio, debt-equity ratio and relative indebtedness from balance sheet panel. Controls for capital intensity and firm's financial health. Log revenue: second control for firm size used as robustness check. Legal form: 14 categories. Not-for-profit organizations are excluded from the data. Firm ownership: four categories (Private domestic, State, Municipality, Foreign). Industry affiliation: Level 1 NACE classification with 21 categories. Out of those, five are excluded from the analysis based on missing profit orientation; for example public administration and defense or activities of extraterritorial organizations.
Regional characteristics
Local labor market tightness: unemployment rate in the area of residence of employee, 70 areas in total. Table AII contains estimation results based on individual and firm fixed-effect methods. While the first accounts for time-invariant individual-level heterogeneity, the second controls for firm-level heterogeneity. As discussed in the main text, results are similar to the spell estimation.
Appendix 3. Augmented strategy: results from IV individual fixed effects The estimation of Equation (3) by IV individual fixed effects controls for the profit endogeneity within and between the profit categories, the time-invariant individual-level heterogeneity, and,
All data Table III . Robust standard errors clustered at the individual (individual FE) and firm (firm FE) levels are in parentheses. *po 0.10; **p o0.05; ***p o0.01 Table AII . Effect of profits on wages: results from fixed effects estimation Table AVIII . The endogenous variable is log hourly wages. *po 0.10; **p o0.05; ***p o0.01 There is significant profit sharing for firms with positive, increasing and positive and increasing profits. A rise in per-worker profits by 100,000 leads to an increase in hourly wages by between 8 and 31 percent. This amounts to a 7-to over 20-fold increase in estimates compared to Table V. The respective mean elasticities reported in the table range between 0.036 and 0.13, implying a 9-to 30-fold increase. Evidence on wage rigidity can be found in columns 2 and 3. The mean elasticities are 7 (decreasing vs increasing) and 11 (negative or decreasing vs positive and increasing) times smaller, implying a much more sluggish wage reaction. As regards firms with negative profits, there appears to be downward wage adjustment.
In the second column, the null hypothesis that the sum of coefficients (γ 1 + γ 2 ) is significantly different form zero, cannot be rejected. Firms with decreasing profits show no significant effect on wages. According to Hansen's J statistic the null hypothesis that the residuals and instruments are uncorrelated is not rejected in the first column, and we can conclude that the overidentifying restriction is valid. In columns 2 and 3 the null hypothesis is rejected at the 1 percent level, indicating that at least one instrument is not valid.
Appendix 4. Results from subsample IV fixed effects
The estimation of Equation (2) using IV fixed effects neglects the sorting of firms according to profitability categories (between-category endogeneity), but has the advantage of considerably larger sample size compared to that of Section 4.2. Firm-level trade-weighted exchange rates for imports and exports (Instruments 1 and 2) are used to instrument the per-worker profits. This implies that almost any firm trading with a country outside the Eurozone is included from the data. The same set of the main text's control variables is used.
The upper half of Table AIV reports the first-stage results of IV individual fixed effects estimation, while the upper half of Table AV reports the second-stage results. The first stage reveals the significance of the instruments. However, compared to Section 4.2, the partial R 2 is much smaller, ranging from 0.0004 to 0.015. The F-statistic nevertheless ranges from 96 to 2,497.1; this indicates the quality of the instruments.
The second-stage results indicate profit sharing for firms with increasing and positive and increasing profits. The coefficient is 8 to 15 times larger compared to that in columns 6 and 7 in Table AII , confirming accounting bias. This increase is comparable to that in Arai and Heyman (2009) and Martins (2009) , and to a certain extent, to the one reported in the main text. Compared to Table AIII, the coefficients are somewhat larger, especially in the increasing profit category. There is also clear evidence of wage rigidity for firms with negative, decreasing, and negative and decreasing profitability (see columns 3-5). The results even suggest that wages increase with diminishing profitability. Rows 5 and 6 of the upper half of Table AV give the test statistics of overidentifying restrictions. The number of overidentifying restrictions is 2−1 ¼ 1. The p-value of Hansen's J is large in columns 1, 2, and 5, implying that the null hypothesis is not rejected and the overidentifying restriction is valid. However, in columns 3, 4, 6, and 7, the null is rejected, indicating that one of the instruments is not valid, possibly because the categories themselves are endogenous. Note, however, that the number of observations in some columns is more than half of the entire data. This suggests that the similar results found in this appendix and the main text extend to the whole sample.
The first-stage estimates based on the within-spell differences are reported in the lower half of Table AIV. Although the partial R 2 is in a range similar to the individual fixed effects estimation, the SWF statistic clearly indicates a weak instruments problem. Therefore, only few coefficients are significant in the second stage, as shown in the lower half of Table AV. The sign and size of the coefficients are very close to the individual fixed effects estimates. However, the standard errors are much larger because of clustering at the firm level. Another problem inherent in the estimation is the neglect of the endogeneity of profit categories, which could contribute to this result. For example, the sign of the coefficient in column 2 of Table AV, which is negative, disagrees with the above results, which is hard to rationalize. Notes: Specification as given in Equation (2). The set of control variables is identical to that in Section 4 (see Table II ). Robust standard errors clustered at the individual (individual FE) and firm (spell FE) levels are in parentheses. *p o0.10; **p o0.05; ***p o0.01 Table AIV . First stage to Table AV (1) Appendix 5. Results from pooled OLS By estimating the model from Equation (2) on the entire data using pooled OLS, we obtain the estimates of the time-invariant observable covariates. The firm-level characteristics in y j(i,t)t include: firm size in terms of the lag of log total assets, the lag of equity ratio, debt-equity ratio, and relative indebtedness. The set of individual-level characteristics in x it include the level of education (ISCED 1997 classification), labor market experience and tenure as well as their quadratic. Both are measured in years and calculated using the employment register data dating back to 1975. Furthermore, blue-collar status and the log unemployment rate in the region of residence are included. The time-invariant worker variables in α i are gender, mother tongue, and field of education (ISCED 1997 classification). The time-invariant firm variables in ϕ j are an import/export dummy, industry affiliation (NACE classification level 1 with 21 categories), firm ownership and legal form dummies. Standard errors account for heteroscedasticity and are clustered at the firm level. Table AVI presents the profit sharing coefficients under different specifications. Without any controls, as given in the first column, an increase in the per-worker operating profits by 100,000 leads to a wage increase by approximately 11 percent. Adding worker and firm controls and dummies in columns 2-4 leads to a steady decrease in the coefficient, while adding time dummies in column 5 leads to a slight increase. In the most complete specification, the coefficient is roughly one-third of that in the first column, with a wage increase of 3.2 percent. This lies in the range estimated by the literature using linked data. Given that profits are used directly in the estimation, a negative coefficient could result from accounting bias.
The impact of worker and firm controls are similar to that in the empirical literature using matched panel data. Experience and tenure have a positive impact on wages; the impact of experience is much larger. Wages increase by more than 20 percent from completing secondary tertiary education. Being female reduces wages by 18 percent; white-collar workers earn up to 10 percent more than blue-collar workers. An increase in local unemployment rate by 1 percent leads to a wage decrease of around 16 percent. The firm size wage elasticity is 1,8 percent, where firm size is measured as the lag of log total assets. A lagged equity ratio has a negative impact on wages, while a lagged debt-equity ratio as well as lagged relative indebtedness has a small positive impact. (Finnish, Swedish, others) . Experience and tenure squared are included in the specifications shown in columns 2 to 5. Firm dummies: Legal form based on 14 categories; firm ownership based on four categories; industry affiliation based on level-1 NACE classification with 21 categories. The dependent variable is log hourly wage. π/n is the per-worker operating profit divided by 10,000. Robust standard errors at the firm level are in parentheses. *p o0.10; **p o 0.05; ***p o 0.01 Table AVI . Effect of profits on wages: results from pooled cross-section Pooled OLS: IV sample Given the large drop in observations in Section 4.2, the main concern relates to external validity. The workers and firms in the sample used for IV estimations are likely to be different from the average worker and firm in several aspects, especially from the constriction on firms engaged in oil trade (SITC division 33). However, estimating Equation (2) with pooled OLS for that sample can, compared to Table AVI, give some idea about external validity. Table AVII contains the same specifications discussed above and constraints the sample to the workers and firms used in the IV estimations in Section 4.2.
A comparison of the effect of profitability on wages between Tables AXI-AXII shows no clear-cut difference between the data. In columns 1-3, the effect is more pronounced in the IV sample. The effect is not significant in columns 4 and 5; also, it is substantially smaller in column 5. As regards worker and firm controls, the results are very similar in large parts, with the largest difference with the white-collar dummy and the firm's relative indebtedness. The effect of being a white-collar worker is much smaller and often not significant in the IV sample. This might be due to the higher education and specific skills the blue-collar worker in the oil refinement and transportation sectors possesses. Another rather small but surprising difference is with regard to female workers. In Table  AVII , the negative effect of female dummy is 2 percentage points smaller than that in Table AVI . In general, one can conclude that no major relevant differences seem to appear between the data, especially with regard to effect of profits on wages. Along with the results from 7.4, this allows us to conclude that the effects found in the main text are likely to hold in not only the oil trade sector, but in general.
Appendix 6. First stage results
This appendix gives the first-stage results from the IV estimations of Equation (3) Table AVI , but with the sample constricted to observations used for IV estimations in Section 4.2. *p o0.10; **p o0.05; ***p o0.01 Table AVII Notes: The specification is as given in Equation (3). The set of control variables is identical to that in the previous section; see Table II 
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Notes: The specification is as given in Equation (3). The set of control variables is identical to that in the previous section; see Table II . The robust standard errors clustered at the firm level are in parentheses. Columns 1-3: the dependent variable in the second stage is the log monthly wage minus overtime pay. Columns 4-6: the dependent variable in the second stage is the log monthly wage minus shift surcharges. *po 0.10; **p o0.05; ***p o0.01 The specification is as given in Equation (3). The set of control variables is the same as that in Section 4.2 plus the first lag of log revenue. The cluster-robust standard errors at the firm level are in parentheses. The dependent variable in the second stage is the log hourly wages. *po0.10; **po0.05; ***po0.01 Table AX . First stage to columns 7-9 (revenue as control) in Table V For instructions on how to order reprints of this article, please visit our website: www.emeraldgrouppublishing.com/licensing/reprints.htm Or contact us for further details: permissions@emeraldinsight.com
